Epidermal growth factor (urogastrone)-stimulated gluconeogenesis in isolated mouse hepatocytes.
In freshly isolated mouse hepatocytes obtained from fasted animals, we have studied the receptors for epidermal growth factor urogastrone (EGF-URO) in terms of the electrophoretic profile, ligand affinity, and numbers of EGF-URO receptors present on the cells, and also in terms of the ability of EGF-URO to stimulate gluconeogenesis, as reflected by the increased incorporation of [3-14C]pyruvate into glucose. The effects of EGF-URO were compared with those of glucagon. Ligand-binding studies revealed that the mouse hepatocytes possess an unusually high number of EGF-URO receptors (about 3 X 10(6) binding sites/cell), with a ligand dissociation constant of 4.4 nM. The binding of EGF-URO by mouse hepatocytes was more than 10-fold higher than the previously measured binding of EGF-URO by rat hepatocytes. Crosslink-labeling studies, coupled with gel electrophoretic analysis, demonstrated the presence of intact EGF-URO receptors, although some receptor processing had occurred during the isolation procedure. EGF-URO was able to stimulate the incorporation of 3-14C-labeled pyruvate into glucose; glucagon was unable to do so. In contrast, in rat hepatocytes isolated and assayed under identical conditions, glucagon (10 nM) caused a marked (250%) stimulation of the incorporation of pyruvate into glucose. Maximally, EGF-URO caused a 34% increase in the incorporation of [3-14C]pyruvate into glucose; a half-maximal effect was observed at a concentration of 2.5 nM EGF-URO. The stimulatory effect of EGF-URO was not dependent on the concentration of pyruvate, lactate, glucose, or calcium in the incubation medium. Although raising the concentration of pyruvate in the incubation medium increased the incorporation of [3-14C]pyruvate into glycogen, EGF-URO did not cause any change in the incorporation of radioactivity into glycogen. Overall, our data point to marked differences between rat and mouse liver preparations, in terms of the hormonal regulation of glucose metabolism, and our work documents a potential role for the remarkably high number of mouse hepatocyte EGF-URO receptors in terms of the modulation of gluconeogenesis in the mouse.